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Abstract 

Covers the above-ground storage and handling of petroleum products at consumer installations with a 
total storage capacity not exceeding 200 m^. Specifies the design, manufacture and construction of 
above-ground storage tanks not exceeding a capacity of 85 m^. 

Keywords 

breather pipes, bulk to agriculture tank (BTA tank), bulk to farmer tank (BTF tank), bund walls, bunding, 
installation, liquid fuels, petroleum products, pipework systems, skid tank, tanks (containers), vent pipes. 

Foreword 

This South African standard was approved by National Committee StanSA TC 5120.18, Petroleum 
equipment and systems, in accordance with procedures of Standards South Africa, in compliance with 
annex 3 of the WTO/TBT agreement. 

This edition cancels and replaces SABS 0131-1:1977 and SABS 0131-2:1979. 

Annex A forms an integral part of this standard. Annexes B and C are for information only. 

Introduction 

In terms of section 21 of the Environment Conservation Act, 1989 (Act No. 73 of 1989), as published by 
Government Notice No. R. 1 1 82 of 5 September 1 997, no construction or installation of underground 
storage vessels for dangerous goods may be done before an Environment Impact Assessment (EIA) 
has been done and a report issued. 

Should this report indicate special consideration for underground constructions, the recommendations 
given in the report should be adhered to. 

Before the installation of above-ground storage tanks, and after the approval of the EIA, written 
permission to proceed with the installation will be obtained from the appropriate environmental control 
authority. 
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Above-ground storage tanks for petroleum products 



1 Scope 

1.1 This standard contains recommendations for tlie above-ground storage and liandling of petroleum 
products at consumer installations with a total storage capacity not exceeding 200 m^. 

1.2 This standard also covers the design, manufacture and construction of above-ground storage 

3 

tanks not exceeding a capacity of 85 m . 

NOTE The design, manufacture and construction of tanks not exceeding a capacity of 85 m"^ are given in 
annex A. 

1 .3 This standard does not cover the storage of liquefied petroleum gas (LPG) and petroleum products 
at pressures exceeding 17,2 kPa. 

1 .4 This standard does not cover service stations. 

NOTE 1 Liquefied petroleum gas (LPG) products are covered in SANS 10087-3. 

NOTE 2 Above-ground storage of petroleum products in bulk is covered in SANS 10089-1. 

NOTE 3 Service stations are covered in SANS 10089-3. 

2 Normative references 

The following standards contain provisions which, through reference in this text, constitute provisions of 
this standard. All standards are subject to revision and, since any reference to a standard is deemed to 
be a reference to the latest edition of that standard, parties to agreements based on this standard are 
encouraged to take steps to ensure the use of the most recent editions of the standards indicated below. 
Information on currently valid national and international standards can be obtained from Standards 
South Africa. 

API 5L, Recommended practice for railroad transportation of line pipe. 

API 650, Welded steel tanks for oil storage. 

API 653, Tank inspection, repair, alteration, and reconstruction. 

API 2000, Venting atmospheric and low-pressure storage tanks - Nonrefrigerated and refrigerated. 

ASME B16.5, Pipe flanges and flanged fittings - NPS V2 through NPS 24. 

ASME B16.9, Factory-made wrought steel butt-welding fittings. 
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ASME B31 .4, Pipeline transportation systems for liquid hydrocarbons and other liquids. 

ASME PV CODE 9, Welding and brazing qualifications. 

ASTM A53/A53M, Specification for pipe, steel, black and hot-dipped, zinc-coated, welded and seamless. 

ASTM A106, Specification for seamless carbon steel pipe for high-temperature service. 

AWS A5.1 7/A5.1 7M, Carbon steel electrodes and fluxes for submerged arc welding. 

BS 1 43 and BS 1 256, Threaded pipe fittings in malleable cast iron and cast copper alloy. 

BS 799-4, Oil burning equipment - Part 4: Specification for atomizing burners (other than monobloc 
type) together with associated equipment for single burner and multi-burner installations. 

BS 799-5, Oil burning equipment - Part 5: Specification for oil storage tanks. 

BS 1 387, Specification for screwed and socketed steel tubes and tubulars and for plain end steel tubes 
suitable for welding or for screwing to BS 21 pipe threads. 

BS 1560-3.1, Circular flanges for pipes, valves and fittings (class designated) - Part 3: Steel, cast iron 
and copper alloy flanges - Section 3. 1 : Specification for steel flanges. 

BS 1600, Specification for dimensions of steel pipe for the petroleum industry. 

BS 1 640-3, Specification for steel butt-welding pipe fittings for the petroleum industry - Part 3: Wrought 
carbon and ferritic alloy steel fittings. Metric units. 

BS 2654, Specification for manufacture of vertical steel welded non-refrigerated storage tanks with butt- 
welded shells for the petroleum industry. 

BS 7076-3, Dimensions of gaskets for flanges to BS 1560 - Part 3: Specification for non-metallic 
envelope gaskets. 

EN 760, Welding consumables - Fluxes for submerged arc welding - Classification. 

EN 1092-1, Flanges and their joints - Circular flanges for pipes, valves, fittings and accessories, 
PN designated - Part 1 : Steel flanges. 

EN 1435, Non-destructive examination of welds - Radiographic examination of welded joints. 

EN 12072, Welding consumables - Wire electrodes, wires and rods for arc welding of stainless and 
heat-resisting steels - Classification. 

EN 12560-1, Flanges and their joints - Gaskets for class-designated flanges - Part 1 : Non-metallic flat 
gaskets with or without inserts. 

EN 12560-4, Flanges and their joints - Gaskets for class-designated flanges - Part 4: Corrugated, flat 
or grooved metallic and filled metallic gaskets for use with steel flanges. 

EN 1 2560-5, Flanges and their joints - Gaskets for class-designated flanges - Part 5: Metallic ring joint 
gaskets for use with steel flanges. 

ISO 8501-1 , Preparation of steel substrates before application of paints and related products - Visual 
assessment of surface cleanliness - Part 1 : Rust grades and preparation grades of uncoated steel 
substrates and of steel substrates after overall removal of previous coatings. 
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SANS 14/ISO 49 (SABS ISO 49), Malleable cast iron fittings threaded to ISO 7-1. 

SANS 62-1 (SABS 62-1 ), Steel pipes - Part 1: Pipes suitable for threading and of nominal size not 
exceeding 150 mm. 

SANS 62-2 (SABS 62-2), Steel pipes - Part 2: Screwed pieces and pipe fittings of nominal size not 
exceeding 150 mm. 

SANS 455 (SABS 455), Covered electrodes for the manual arc welding of carbon and carbon 
manganese steels. 

SANS 1 033, Solid filler wire for the submerged arc welding of mild steel and medium high tensile steel. 

SANS 1109-1 (SABS 1109-1), Pipe threads where pressure-tight joints are made on the threads - 
Part 1 : Designation, dimensions and tolerances. 

SANS 1123, Pipe flanges. 

SANS 1151 (SABS 1151), Portable rechargeable fire extinguishers - Halogenated hydrocarbon type 
extinguishers. 

SANS 1186-1 (SABS 1186-1), Symbolic safety signs - Part 1: Standard signs and general 
requirements. 

SANS 1253 (SABS 1253), Fire-doors and fire-shutters. 

SANS 1370 (SABS 1370), Fluxes for the submerged arc welding of carbon and carbon manganese 
steels. 

SANS 1431 (SABS 1431), Weldable structural steels. 

SANS 1475-1 , The production of reconditioned fire-fighting equipment -Part 1: Portable rechargeable 
fire extinguishers. 

SANS 1910, Portable refillable fire extinguishers. 

SANS 9606-1 /ISO 9606-1 (SABS ISO 9606-1 ), Approval testing of welders - Fusion welding - Part 1: 
Steels. 

SANS 9956-3/ISO 9956-3 (SABS ISO 9956-3), Specification and approval of welding procedures for 
metallic materials - Part 3: Welding procedure tests for the arc welding of steels. 

SANS 10086-1 (SABS 086-1), The installation, inspection and maintenance of equipment used in 
explosive atmospheres - Part 1 : Installations including surface installations on mines. 

SANS 10089-1 (SABS 089-1), The petroleum industry- Part 1: Storage and distribution of petroleum 
products in above-ground bulk installations. 

SANS 1 0089-2 (SABS 089-2), The petroleum industry - Part 2: Electrical installations in the distribution 
and marketing sector. 

SANS 1 0089-3 (SABS 089-3), The petroleum industry - Part 3: The installation of underground storage 
tanks, pumps/dispensers and pipework at service stations and consumer installations. 
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SANS 1 01 05-1 (SABS 01 05-1 ), The classification, use and control of fire-fighting equipment - Part 1 : 
Portable fire extinguishers. 

SANS 1 01 08 (SABS 01 08), The classification of hazardous locations and the selection of apparatus for 
use in such locations. 

SANS 10140-3, Identification colour markings - Part 3: Contents of pipelines. 

SANS 10142-1 (SABS 0142-1), The wiring of premises - Part 1: Low-voltage installations. 

SANS 10400 (SABS 0400), The application of the National Building Regulations. 

SANS 51600/EN 1600 (SABS EN 1600), Welding consumables - Covered electrodes for manual metal 
arc welding of stainless and heat resisting steels - Classification. 

3 Definitions 

For the purposes of this standard, the following definitions apply. 

3.1 
acceptable 

acceptable to the authority administering this standard, or to the parties concluding the purchase 
contract, as relevant 

3.2 
agreed 

as agreed upon between the manufacturer or the supplier and the purchaser 

3.3 
approved 

approved by the approving authority 

3.4 

approving authority 

the appropriate of the following: 

a) in terms of the Occupational Health and Safety Act, 1993 (Act No. 85 of 1993), the Chief Inspector; 

b) in terms of the Mine Health and Safety Act, 1 996 (Act No. 29 of 1 996), the Mining Engineer; 

c) in terms of the Trade Metrology Act, 1973 (Act No. 77 of 1973), the Director of Metrology; 

d) in terms of the National Water Act, 1 998 (Act No. 36 of 1 998), the Director-General of Water Affairs 
and Forestry; and 

e) the local authority concerned 

3.5 

bulk to agriculture tank 

BTA tank 

above-ground, horizontal storage tank, 9 000 L in volume, installed on low concrete or steel supports 

3.6 

bulk to farmer tank 

BTF tank 

above-ground tank, 2 200 L in volume, installed on high or low prefabricated stands 

3.7 
bund wall 

wall designed to confine product spillage to the bunded area 
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3.8 

bunded area 

area bounded by ground contours that confine spillage, or an area surrounded by bund walls 

3.9 
class 

class of petroleum product, based on the following classification: 

a) class 0: liquefied petroleum gas; 

b) class I: liquids, subdivided as follows: 

- class lA: liquids that have a closed-cup flash point of below 23 °C and a boiling point of below 
35 °C; 

- class IB: liquids that have a closed-cup flash point of below 23 °C and a boiling point of 35 °C or 
above; 

- class IC: liquids that have a closed-cup flash point of 23 °C or above, but below 38 °C; 

- class II: liquids that have a closed-cup flash point of 38 °C or above, but below 60,5 °C; 

- class MIA: liquids that have a closed-cup flash point of 60,5 °C or above, but below 93 °C; 

- class NIB: liquids that have a closed-cup flash point of 93 °C or above 

3.10 

competent person 

person who has the necessary knowledge of and ability with regard to the particular process or type of 
plant and equipment to which this standard refers, to render the person capable of the work involved 

3.11 
consumer 

entity or person who handles petroleum products for his or her own use or for the purpose of resale 

3.12 
hydrocarbon 

compound of hydrogen and carbon that does not require storage in a pressure vessel 

3.13 

major tank dimensions 

dimensions that include the nominal capacity, the overall length, the diameter, and the positions of hold- 
down points and supports and external connections 

3.14 
mounded tank 

tank that is above the ground and completely covered by earth, sand or other suitable material 

3.15 

oxygenated solvents 

substances such as methanol, ethanol, isopropanol, tertiary butyl alcohol, methyl tertiary butyl ether, 
tertiary amyl ether, blends of various oxygenated solvents and blends of hydrocarbons 

3.16 
peaking 

tendency of butt joints to push against each other and rise up to form a peak 

3.17 

petroleum product 

product composed of liquid hydrocarbons derived from a petrochemical process 
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3.18 
profile 

surface roughness of a steel tank 

3.19 

responsible engineer 

engineer who is registered with the Engineering Council of South Africa and who is competent 

3.20 
service tank 

auxiliary tank used for the storage of petroleum products and that has a capacity not exceeding 1 000 L 

3.21 
skid tank 

above-ground tank on skids, 9 000 L, 14 000 Lor 23 000 L in volume, which can be dragged over short 
distances, normally used on construction sites 

3.22 

temporary installation 

installation that is erected for short term supply purposes, that does not require permanent foundations 
and is not available for resale purposes, unless approved as such by the local authority 

4 Installation of tanks 

4.1 Design and construction of tanks 

4.1.1 General 

Plans on the design and construction of tanks submitted for approval to the approving authority 
concerned shall be approved by a responsible engineer who thereby certifies that such plans comply 
with the requirements of this standard. Above-ground tanks shall be designed, manufactured and 
constructed in accordance with an approved standard, for example API 650. In the case of above- 
ground tanks of size not exceeding 85 m^, the requirements of annex A with respect to design, 
manufacture and construction shall apply. 

4.1.2 Elevated tanks 

An elevated tank shall be so designed that it is supported on a non-combustible structure of designed 
strength and it shall have a 4 h fire resistance rating (see also 5.2.2). Brickwork as a support material 
shall not be used. 

4.1.3 Vertical tanks 

A vertical tank shall consist of not more than one compartment, see figure 1 . 

4.1.4 Underground tanks 

The design and installationof underground tanks shall comply with the requirements of SANS 10089-3. 

4.1.5 Tanks in chambers (see figures 2 and 3) 

4.1.5.1 Only class II and class III liquids can be stored in tanks in chambers and basements. 
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4.1 .5.2 When special circumstances require the use of a tanl< chamber, the walls of the chamber shall 
have a fire resistance rating of 4 h. 

4.1.5.3 The roof of the chamber shall be of concrete of thickness at least 150 mm and the floor of 
brickwork, stone, reinforced concrete, or other material of equivalent strength. The floor shall not be 
constructed of earth or of an asphaltic material. 

Where a tank chamber might be subjected to superimposed loads, the thickness of the roof, or the walls 
(or both), shall be increased as deemed necessary. A clear space of width at least 1 m shall be provided 
between the tank and the walls and between the tank and the roof of the chamber. 

4.1 .5.4 Each doorway in the walls of the chamber shall be protected with two fire-doors of class D rating 
(see SANS 1253). To fulfil their function, both fire-doors should be kept closed at all times when the 
chamber is not occupied. Raise the sill of each doorway to form a bund wall that will entrap spillage. 
Ensure that the bund has a net capacity at least equal to that of the tank plus 1 % of the tank capacity. 
Only a single tank or a service tank shall be allowed in a chamber and the tank shall not exceed a 
capacity of 25 m^. 

NOTE A fire-door of a class D rating (see SANS 1253) has a fire resistance of 2 h. 

4.1 .5.5 Vent the chamber to the open air in a safe location. Protect any metal ventilating duct inside the 
building over its entire length. 

4.1 .5.6 Provide a permanent connection for a sump pump to clear any product from the chamber. 

4.1.5.7 Electrical equipment used in chambers shall comply with SANS 10089-2. 

4.1.5.8 A fire warning detection system connected to an alarm system shall be installed. The fire 
brigade shall be provided with an adaptor (with a safety cap) on the outside of the chamber which is 
connected to the camber void whereby an extinguishing agent can be introduced by means of a pipe 
with a minimum pipe size of 150 mm. 

4.1.6 BTAs, BTFs and skid tanks 

4.1.6.1 Tank specifications 

Tanks used for the above-ground storage of petroleum products shall comply with the requirements 
given in annex A. 

4.1.6.2 Products 

BTA, BTF and skid tanks shall only be used to store class II and class III liquids. The name of the 
product shall be clearly displayed on the shell of the tank. 

4.1.6.3 Installation 

4.1.6.3.1 General 

Where the relevant approving authority requires installation plans, a responsible engineer shall sign the 
plans. In the case of a temporary installation, BTAs, BTFs and skid tanks shall not be installed for 
periods longer than six months and the installations shall be approved by the local authority. 

4.1.6.3.2 Urban and rural installations 

4.1.6.3.2.1 Urban. A maximum number of two BTF tanks are allowed in anyone location, thereafter 
BTA tanks shall be used. 



9 



SANS 10131:2004 

Edition 1 



4.1.6.3.2.2 Rural. A maximum number of three BTF tanks are allowed in anyone location, thereafter 
BTA tanks shall be installed. 

4.1.6.3.3 Location and spill containment 

Tanks shall not be installed close to excavations, lakes, streams, canals, dams or the seaside. Tanks 
located on sites in urban areas require bunding. Tanks installed in rural areas, if deemed to be a 
sensitive area, will also require bunding. If installation close to a watercourse is unavoidable, adequate 
bunding and sealing of the surface within the bund shall be provided. Tanks should be located at least 
3 m from buildings, boundaries, drains and any combustible materials. Tanks should be installed on a 
level site, away from overhead cables. Tanks shall be located in secure areas. 

4.1 .6.4 Guidelines for the erection of BTF tanks 

4.1.6.4.1 A guide for the safe erection of a BTF tank on a low stand (at a height of 1,8 m) (see 
figures 4(a), 4(b) and 4(c). 

4.1.6.4.1.1 Follow the steps in 4.1.6.4.1.2 to 4.1.6.4.1.11. The procedure requires a minimum of two 
people; three would be ideal. 

4.1 .6.4.1 .2 Select a firm and level site to which the delivery truck can obtain easy access. 

4.1 .6.4.1 .3 Cast the concrete bases for the frames. 

4.1.6.4.1.4 Hold the two frames upright, approximately 1,6 m apart. Bolt the angle iron horizontal 
connecting bars at the top, on the inside of the frames, with the flat bar cross-braces in between (see 
detail A on figures 4(b) and 4(c)). 

At the bottom, bolt the flat bar cross-braces to the inside of the frames (see detail B on figures 4(b) 
and 4(c)). Bolt the flat bar cross-braces together in the middle. Bolt the frame base plates to the 
concrete bases with M12 rawbolts. 

4.1.6.4.1.5 Tighten all nuts and bolts. 

4.1 .6.4.1 .6 Screw the 80 mm barrel nipple into the filling socket and place the vent cap over it. Secure 
the safety chain to the lug on the tank (see detail C on figures 4(b) and 4(c)). 

4.1 .6.4.1 .7 Place a steel pipe of length 1 200 mm (minimum diameter of 80 mm) across the angle iron 
horizontal connecting bars. 

4.1 .6.4.1 .8 Place the tank on its bottom end on the back of a bakkie or truck. Reverse the bakkie up to 
the front frame. Push the top end of the tank onto the front saddle. Lift the bottom end as high as 
possible and push the tank to roll towards the other saddle (with the pipe acting as a roller). Once the 
tank is in the centre of the two saddles, rotate the tank to position the filler point at top dead centre. 

4.1.6.4.1.9 Remove the pipe. 

4.1.6.4.1.10 Screw the 25 mm barrel nipple into the 25 mm socket and fit the 25 mm draw-off valve 
(see detail D on figures 4(b) and 4(c)). 

4.1.6.4.1.11 Fit and clamp the filling hose to the draw-off valve and filling nozzle (see detail D on 
figures 4(b) and 4(c)). 
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4.1 .6.4.2 A guide for the safe erection of a BTF tank on a high stand (at a height of 2,8 m) (see 
figures 5(a), 5(b) and 5(c)) 

4.1.6.4.2.1 Follow the steps in 4.1.6.4.2.2 to 4.1.6.4.2.10. The procedure requires a minimum of two 
people; three would be ideal. A mechanical lifting device capable of lifting 160 kg is required. 

4.1 .6.4.2.2 Select a firm and level site to which the delivery truck can obtain easy access. 

4.1.6.4.2.3 Cast the concrete bases (see figure 5(a)) for the frames and the ladder. 

4.1.6.4.2.4 Hold the two frames upright, approximately 1,6 m apart. Bolt the angle iron horizontal 
connecting bars at the top, on the inside of the frames, with the flat bar cross-braces in between (see 
detail A on figures 5(b) and 5(c)). 

At the bottom, bolt the flat bar cross-braces to the inside of the frames, (see detail B on figures 5(b) 
and 5(c)). Bolt the flat bar cross-braces together in the middle. Bolt the frame base plates to the 
concrete bases (see figure 5(a)) with Ml 2 rawbolts. 

4.1.6.4.2.5 Tighten all nuts and bolts. 

4.1 .6.4.2.6 Screw the 80 mm barrel nipple into the filling socket and place the vent cap over it. Secure 
the safety chain to the lug on the tank (see detail C on figures 5(b) and 5(c)). 

4.1.6.4.2.7 Screw the 25 mm barrel nipple into the 25 mm socket and fit the 25 mm draw-off valve (see 
detail D on figures 5(b) and 5(c)). 

4.1.6.4.2.8 Fit and clamp the filling hose to the draw-off valve and filling nozzle (see detail D on 
figures 5(b) and 5(c)). 

4.1.6.4.2.9 Using the mechanical lifting device, lift the BTF tank onto the stand, positioning the filler 
nozzle top dead centre before resting the tank into the saddle. 

4.1.6.4.2.10 Fix the ladder to the filler nozzle side of the stand and bolt the ladder base plates to the 
concrete base with Ml 2 rawbolts (see figure 5(a)). 

4.1 .6.4.3 A guide for the safe erection of twin BTF tanks on high stands (at a height of 2,8 m) 

(see figures 6(a), 6(b), 6(c) and 6(d)) 

4.1.6.4.3.1 Follow the steps in 4.1.6.4.3.2 to 4.1.6.4.3.11. The procedure requires a minimum of two 
people; three would be ideal. A mechanical lifting device capable of lifting 160 kg is required. 

4.1 .6.4.3.2 Select a firm and level site to which the delivery truck can obtain easy access. 

4.1 .6.4.3.3 Cast the concrete bases for the frames and the ladder. 

4.1 .6.4.3.4 Erect one stand at a time. Hold the two frames upright, approximately 1 ,6 m apart. Bolt the 
angle iron horizontal connecting bars at the top, on the inside of the frames, with the flat bar cross- 
braces in between (see detail A on figures 6(c) and 6(d)). At the bottom, bolt the flat bar cross-braces to 
the insides of the frames (see detail B on figures 6(c) and 6(d)). Bolt the flat bar cross-braces together in 
the middle. Bolt the frame base plates to the concrete bases (see figure 6(a)) with Ml 2 rawbolts. 

4.1.6.4.3.5 Tighten all nuts and bolts. 

4.1.6.4.3.6 Erect the second stand next to the first and ensure the stands are 400 mm apart (see 
figure 6(a)). 
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4.1.6.4.3.7 Lift the interconnecting platform and position across tine two adjacent angle iron horizontal 
connecting bars of the respective stands. Bolt up. Ensure that the hook on a light chain is fitted on the 
interconnecting platform (for hose handling). Position the stepladder against the interconnecting and 
bolt-up platform. Bolt the ladder base plate to the concrete base with M12 rawbolts (see figure 6(a)). 

4.1 .6.4.3.8 Screw the 80 mm barrel nipple into the filling socket and place the vent cap over it. Secure 
the safety chain to the lug on the tank (see detail C on figures 6(c) and 6(d)). 

4.1.6.4.3.9 Screw the 25 mm barrel nipple into the 25 mm socket and fit the 25 mm draw-off valve (see 
detail D on figures 6(c) and 6(d)). 

4.1.6.4.3.10 Fit and clamp the filling hose to the draw-off valve and filling nozzle (see detail D on 
figures 6(c) and 6(d)). 

4.1.6.4.3.11 Using the mechanical lifting device, lift the BTF tank onto the stand, positioning the filler 
nozzle top dead centre before resting the tank into the saddle. 

4.1.7 Service tanks 

4.1 .7.1 Service tanks shall have a maximum capacity of 1 000 L. Tanks shall be of sound quality steel, 
designed and constructed in accordance with sound engineering practice and, where such standards 
exist, in accordance with recognized applicable standards. 

NOTE Galvanized materials should not be used in the construction of a tank because of the possible chemical 
reaction between the zinc coating and certain compounds present in the petroleum. 

Tanks are normally tested in the workshop of the manufacturer. A tank can be tested after installation, 
by fitting a standpipe that extends at least 3 m above the top of the tank and filling the tank to the top of 
the standpipe. The tank can be checked for leaks over a period of at least 2 h. 

Service tanks that contain class I liquids shall not be located inside buildings. 

4.1 .7.2 A service tank may be located adjacent to, or supported from (provided the wall can structurally 
bear the load), a wall that has a fire-resistance rating of at least 4 h, or that is screened from the tank by 
a fire wall that has a fire-resistance rating of at least 4 h. 

NOTE A wall constructed of brickwork, masonry, or concrete, of thickness at least 200 mm or of reinforced 
concrete of thickness at least 1 50 mm, is deemed to have a fire-resistance rating of 4 h. 

4.1.7.3 Locate service tanks at least 1,5 m from the boundary of the premises and ensure that the 
distance between a service tank and any opening (including a fixed glazed window) into a building is at 
least 1,5 m. 

4.1 .7.4 Service tanks shall be provided with drip trays or bunds and where service tanks are located in 
buildings (in the case of class II and class III liquids only), the drip tray or bund capacity shall be 
equivalent to that of the service tank, except in the case of class NIB liquids. 

4.1 .7.5 Each tank shall be provided with a dipstick or dip tape or other means for ascertaining the level 
of the product. 

NOTE The use of sight glasses is not recommended unless they have been designed to withstand mechanical 
damage. Sight glasses, if used in exceptional cases, should be fitted with shut-off valves so as to isolate the sight 
glass in the event of failure. 

4.1.7.6 Each service tank shall be provided with a vent pipe that terminates in the open air, in 
accordance with clause 6. 
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4.1 .7.7 Shut-off valves shall be provided to all inlet and outlet pipes to the service tank at the tank shell. 
Where a pump (other than a pump of the non-return type) is used to deliver petroleum to a point higher 
than the tank, a non-return valve shall befitted. To protect the pump, it is desirable to fit a strainer on the 
suction side. 

4.1 .7.8 A drain valve shall be provided at the lowest point of each tank. 

4.1 .7.9 Where automatic replenishment of a service tank takes place, where possible, an overflow pipe, 
which drains to the source tank, shall be provided to the service tank. 

4.1.7.10 One 9 kg dry powder extinguisher or an extinguishing agent specific to the product in the 
service tank shall be provided in close proximity to the service tank. 

4.2 Topography 

4.2.1 Safety distances 

Hydrocarbon vapours in specific concentrations are flammable. Precautions shall be taken to prevent 
the ignition of hydrocarbon vapours and, in the event of fire, to prevent further spreading of the fire. 
Safety distances do not guarantee protection from fire hazard, but they help prevent the spreading or 
starting of fire by ensuring that any flammable vapour generated by one facility will diffuse to a 
concentration well below the lower explosive level (LEL) before it reaches any other facility or area 
where a source of ignition might exist. 

4.2.2 Location of above-ground tanl^age 

4.2.2.1 The location of above-ground tankage (see figure 7), tank filling and discharge facilities are of 
paramount importance, not only from a marketing point of view but also from a fire risk and security 
point of view. Cognizance shall be taken of the following: 

a) the fall of the ground in relation to residential areas and other risk areas that could be exposed in the 
event of accidental large-scale spillages; 

b) access facilities to and around the site; 

c) drainage systems, especially where these systems link up with the drainage system of the local 
authority; 

d) available water supplies; 

e) security, and general service facilities in the area, including fire protection, i.e. the fire services' 
response time; 

f) population densities around the premises; 

g) the possibility(ies) of future expansion (see the Major Hazard Installation Regulations of the 
Occupational Health and Safety Act (OHS Act), 1993 (Act No. 85 of 1993)); 

h) good housekeeping (for example, the removal of flammable materials such as rubbish, dry vegetation 
and oil-soaked soil); 

i) the location of any existing boreholes, aquifers or artesian wells within 500 m of the site. 

4.2.2.2 See also the Major Hazard Installation Regulations ofthe OHS Act, 1993 and the Environmental 
Impact Assessment (EIA) Regulation of the Environment Conservation Act, 1 989 (Act No. 73 of 1 989). 
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4.3 Tankage layout — Minimum safety distances 

4.3.1 General 

4.3.1 .1 Safety distances for tanks from each other or from property boundaries, public roads, third-party 
properties, safe areas and other facilities of the installation shall be based on one of the following two 
criteria: 

a) the minimum distance which flammable vapours, emitted during normal operational venting to the 
atmosphere, have to move away from the tank in order to become dispersed and diluted to below the 
lower explosive limit; or 

b) the minimum distance over which available protection measures against radiant heat from the tank 
would remain effective if the tank were to burn. 

4.3.1 .2 The safety distances given in 4.3.2 are the minimum distances that are regarded necessary. 

4.3.2 Safety distances 

4.3.2.1 The minimum shell-to-shell safety distances for above-ground tanks that contain class I, II 
or IIIA stable liquids and are in the same bunded area shall be as given in column 2 of table 1 . 

Table 1 — Minimum sliell-to-shell safety distances 
for tanks in tlie same bunded area 



1 


2 


Location 


Vertical and horizontal tanks with class 1, II or IIIA stable liquids 


Remote or in the bunded area 


One sixth of the sum of the adjacent tank diameters, but not less than 1 m. 



4.3.2.2 If a class III liquid is stored adjacent to a class I liquid, the larger safety distances shall be used. 

4.3.2.3 Where tanks are situated in a bunded area where class I or class II liquids are contained, or 
where the tanks are in the drainage path of class I or class II liquids, and if the tanks are compacted in 
three or more rows, or in an irregular pattern, the approving authority may require greater distances or 
other means of separation to make tanks in the interior of the pattern accessible for fire fighting. 

4.3.2.4 The minimum horizontal distance between an LPG container and a class I, II or III liquid storage 
tank shall be at least 6 m. 

4.3.2.5 Tanks should be so arranged and disposed that, irrespective of whether the tanks are erected 
within one or in several bunded areas, any fire in a nearby tank in the same or adjacent bunded area, or 
in equipment or in a building nearby, will have minimal effect. As an additional safety factor, the 
provision of mobile or stationary fire fighting equipment (or both) can be considered. 

4.3.2.6 Tanks should be so arranged that, if a fire does break out, fire fighting can be carried out 
effectively from mobile and stationary fire fighting equipment. Access to and the operating availability of 
such equipment are therefore of prime importance. Tanks should be so located that each tank is either 
adjacent to a (fire) road or accessible to mobile fire fighting equipment. 

4.3.2.7 In the case of tanks that contain a stable liquid of class I, II or IIIA at an operating pressure of 
17,2 kPa or less, the minimum safety distance between the tank and any property boundary, public road 
or building shall be as given in table 2. 
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Table 2 — Minimum safety distances for tanks with class I, II and IMA liquids 
at an operating pressure of 17,2 kPa or less 



1 


2 


3 


Individual tank 
capacity 


Minimum safety distance from the 

boundary of a property that is built 

on or can be built on, including the 

far side of a public road 

m 


Minimum safety distance from the near 

side of a public road, or from the 

nearest important building on the same 

property 

m 


1,001 to 2,200 


Class 1 
liquids 


Class II or IMA 
liquids 


Class 1 
liquids 


Class II or IMA 
liquids 


3 


1,5 


1,5 


1,5 


2,201 to 45,000 


4,5 


3,0 


1,5 


1,5 


45,001 to 85,000 


6 


4,5 


1,5 


1,5 


85,001 to 200,000 


9 


6 


3 


3 



4.3.2.8 The requirements of table 2 do not apply to tanks with a capacity below 1 000 L, in which case 
special conditions apply. 

4.3.2.9 In the case of tanks that contain a stable liquid of class I, II or IIIA at an operating pressure 
exceeding 17,2 kPa, the requirements of SANS 10089-1 shall apply. 

4.3.2.10 In the case of tanks with floating roofs or a vertical tank with weak roof-to-shell seams, the 
requirements of SANS 10089-1 shall apply. 

4.3.2.1 1 The minimum distance between a tank and the toe of the inside of a bund wall shall be at least 
1,5 m. 

4.3.2.12 Storage tanks for petroleum products that have a flash point lower than 38 °C and a capacity 
not exceeding 85 000 L shall be located underground in accordance with SANS 10089-3. 

4.3.2.1 3 Products that have a flash point of 38 °C and below may be stored above ground provided that 
the tank is thermally insulated with secondary containment (see figure 8) and is built in accordance with 
an approved standard. Such a tank shall be tested in accordance with 12.7 and shall comply with the 
requirements in (a) to (e) below: 

The tank shall 

a) have both pressure and vacuum venting, 

b) have emergency venting of such capacity that air will be expelled at a rate such as to prevent the tank 
from rupturing, 

c) comply with the safety requirements given in SANS 10089-1, 

d) be at a minimum safety distance of 3 m from any property boundary. Should the building line for the 
property be at a distance exceeding 3 m from the property boundary, the building line shall be taken 
as the minimum safety distance, and 

e) have electrical connections that comply with SANS 10089-2. 

NOTE Thermally insulated tanks with secondary containment do not need to be bunded. 
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4.3.2.14 Storage tanks for petroleum products that have a flash point lower than 38 °C and a capacity 
exceeding 85 000 L may, subject to approval by the approving authority concerned and to 
implementation of all relevant safety recommendations given in SANS 10089-1, be located above 
ground. 

4.3.2.15 In the case of tanks that contain a class IIIB liquid, the minimum safety distance between the 
tank and any property boundary, public road or building shall be as given in table 3. 

4.3.2.16 The minimum distance between a tank and the toe of the inside of a bund wall should be at 
least 1,5 m. 

Table 3 — Minimum safety distances for tanks with class IIIB liquids 



1 


2 


3 


Individual tank 
capacity 


IVIinimum safety distance from 
the boundary of a property that 

is built on or can be built on, 

including the far side of a public 

road 

m 


Minimum safety distance from 
the near side of a public road, 
or from the nearest important 
building on the same property 

m 


Less than or equal to 48 


1,5 


1,5 


49-112 


3,0 


1,5 


113-200 


3,0 


3,0 


NOTE The provisions of this table do not apply to tanks with a capacity below 1 000 L. 



5 Tank location 



5.1 General 

5.1 .1 The location of a storage tank is largely dependent on local conditions. Avoid, if possible, low- 
lying areas that are liable to flooding or that are subject to a seasonal high water table. If the location of 
a tank or tanks in such an area is unavoidable, secure the tank(s) as to prevent displacement. Do not 
install an above-ground storage tank with class II or IMA liquids (a service tank is not considered to be a 
storage tank) inside or on the roof of any building or on any floor above ground level. 

Above-ground storage tanks with class I liquids shall not be installed in a building. 

NOTE The provision of this subclause does not apply to tanks with a capacity below 1 000 L. 

5.1.2 Where space and other conditions permit, erect each tank above ground and so locate it that it is 
not exposed to mechanical damage, interference, or excessive heat, and, in addition, locate it in such a 
manner that, in the event of petroleum spillage, the petroleum cannot reach any heated surface. 

In order to reduce the possibility of a product fire direct under a tank, any tank mounted on supports that 
allow an air space under the tank should preferably be located on sloping ground that allows spillage of 
product and vapour to drain away. If located on flat ground, a sloping or inverted V-shaped concrete 
base should be constructed under the tank to prevent the accumulation of product or vapour. 



5.1.3 Where conditions are such that an above-ground installation is impracticable, a semi-buried, 
mounded tank could be used. Mounded tanks shall be treated as underground tanks and shall therefore 
comply with the requirements given in SANS 10089-3. Precautions need to be taken to prevent or 
contain spillage, for example, bunding, special overflow protection, etc. 
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5.1 .4 Where tanks, other than service tanks, are installed in a building or basement, the tank(s) shall 
be installed as follows: 

a) in a chamber, fully enclosed by walls with a fire-resistance rating of 4 h, or 

b) in an underground, sand-filled chamber as given in SANS 10089-3, or 

c) as a thermally insulated tank with secondary containment (special tank) for class II and IIIA products 
only. 

NOTE In the case of tanks installed In a chamber where certain critical operational problems (e.g. with the 
provision of adequate ventilation) can arise, the entire installation should be designed with exceptional care. 

5.1.5 If an above-ground tank is installed adjacent to a building such that the wall of the building forms 
part of the bund, this common wall shall have a 4 h fire-resistance rating in accordance with 
SANS 1 0400 for the entire height of the tank and the fire-resistance rating shall extend 1 ,5 m beyond the 
extent of the bund. The safety distances given in table 2 shall apply. 

5.1 .6 A fire wall shall not be considered part of the building when the safety distance is being reduced; 
an additional fire wall with a 4 h fire-resistance rating (see 5.3) shall be built between the building and 
the tank. 

5.2 Above-ground tanks 

5.2.1 General 

Each above-ground tank shall be so located as to provide adequately for an uncongested working area, 
dykes, piping, maintenance, etc., and to allow it to be so protected and maintained as to prevent it from 
constituting a hazard to adjacent properties in the event of a possible spillage of petroleum or another 
eventuality. 

5.2.2 Foundation and supports 

All tanks including their support structures shall be supported on a solid foundation (see figures 9, 10 
and 11) designed and constructed to carry both the massof the tank including the full mass of the liquid 
together with any external loads, including the wind load which can be anticipated. In the case of vertical 
tanks exceeding a height of 5 m, foundations shall be subjected to full hydrostatic tests before the 
installation goes into production. In the case of BTA and BTF tanks, hydrostatic tests may be waived. 
Supports shall be constructed of non-combustible material. 

5.2.3 Bund walls 
5.2.3.1 General 

5.2.3.1.1 Spillages and fires that involve liquid petroleum storage tanks could pose a risk to the 
adjoining property, the community and the environment. The general purpose of bunding is to limit, 
contain, divert, minimize and manage the impact of spillages and fires. 

5.2.3.1 .2 The design should consider the optimization of the installation and size of the bunded area in 
conjunction with the fire-fighting requirements of the installation. The design should also consider the 
risk of pollution to surface and ground water, soil and environment. 

NOTE In certain situations, the equipment required to extinguish a fire cannot be justified by the economic 
consequences of the fire alone. If, by allowing the fire to burn, the risk to people, the environment and property 
outside the restricted area is not increased, the approving authority need not consider the capability to extinguish a 
fire to be a requirement. 

17 



SANS 10131:2004 

Edition 1 



5.2.3.1 .3 Spillage control can be provided by remote impounding, impounding around tanks, bunding or 
by a combination of all three. 

5.2.3.1.4 The impounded area shall be protected by designed systems to prevent the contamination of 
ground water. 

5.2.3.2 Bund construction 

5.2.3.2.1 A slope of at least 1:100 away from the tank shall be provided to the bund wall toe. 

5.2.3.2.2 The volumetric capacity of the bunded area shall be not less than the greatest volume of 
product that can be released from the largest tank in the bunded area, assuming that it is a full tank. To 
allow for the volume contained by the tanks, the capacity of the bunded area where the bund wall 
encloses more than one tank, shall be calculated after the volume of all the tanks, other than the largest 
tank, below the height of the bund wall has been deducted. 

5.2.3.2.3 To permit access to the bunded area, the outside toe of the bund wall at ground level shall be 

a) the building line of the property, or 

b) at a position not closer than 2 m from the property boundary that is or can be built on. 

5.2.3.2.4 The wall of the bunded area shall be of earth, solid masonry or concrete, and shall be 
designed to be liquid-tight and to withstand a full hydrostatic head of water. Earthen walls of height 1 m 
or higher shall have a flat section, not less than 0,6 m wide at the top. The slope of an earthen wall shall 
not exceed the angle of repose of the material of which the wall is constructed. Bund walls around the 
tank or the facility concerned shall have a minimum height of 350 mm. 

5.2.3.2.5 In the case of tanks that contain liquids of class I, II, or III, and that are situated on porous 
soils, bunded areas shall receive special treatment to prevent the seepage of spilled hazardous liquids 
to low-lying areas or waterways. Permeable bund floors shall be restricted to a coefficient of permeability 
not exceeding 10"^ cm/s (in situ). 

5.2.3.2.6 When so required, bund walls of steel may need to be constructed. In these cases, special 
attention shall be given to the design to ensure that the integrity of the bund is maintained under fire 
conditions. 

5.2.3.2.7 Except as provided for in this subclause, the height of the bund wall shall be restricted to 
1,8 m. Bund walls for classes II and III liquids shall be permitted to be higher than the general maximum 
of 1 ,8 m to a maximum of 3,6 m where adequate provisions are made for normal access and for the 
necessary emergency access to tanks, valves and other requirements. A safe exit from the bunded area 
shall also be provided. 

5.2.3.2.8 Pipes that pass through a bund wall should be designed to prevent excessive stress as a 
result of settlement of the soil, exposure to fire or expansion or contraction (or both) of the pipework due 
to varying ambient temperatures. 

5.2.3.2.9 The minimum distance between a tank and the toe of an interior bund wall shall be 1 ,5 m. 

5.2.3.2.10 Provide for the drainage of rain and seepage water from the bunded area through a valve 
(the bund drain valve) on the outside of the bund wall. The valve shall always be kept closed. A drainage 
sump shall be provided inside the bunded area for all tanks of capacity exceeding 1 000 L. If provision 
has not been made for an oil or water separator downstream of the bund drain valve, the sump shall 
have an underflow arrangement. 
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5.2.3.2.11 No storage of combustible materials shall be permitted in any bunded area. 

5.2.3.2.12 A bund wall shall not enclose any tank that contains anything other than a petroleum product. 
NOTE For guidance on a typical bund construction, see figure 12. 

5.3 Fire walls 

Whenever a fire wall is required, it shall be designed in such a way as to have a fire-resistance rating of 
4 h. The fire wall shall be so constructed that it is self-supporting and rests on foundations in accordance 
with SANS 10400. 

NOTE A wall constructed of brickwork, masonry, concrete of thickness at least 200 mm, or of reinforced concrete 
of thickness at least 150 mm is deemed to have a fire-resistance rating of 4 h. 

6 Breather pipes or vent pipes 

6.1 For standard above-ground horizontal tanks 

6.1.1 Breather pipes or vent pipes shall be of internal diameter at least 50 mm and shall terminate at 
the following minimum distances away from any opening to a building: 

a) In the case of class I flammable liquids 

1) with a filling rate of the vent pipe less than 2 500 L/min : 1,0 m. 

2) with a filling rate of the vent pipe equal to or exceeding 2 500 L/min : 2,0 m. 

b) In the case of class II or III combustible liquids stored at 

temperatures below their respective flash points : 0,5 m 

6.1 .2 The vent pipes shall so terminate that the fumes are exhausted vertically upwards or horizontally. 
Discharge shall not be vertically downwards. The termination shall be protected by a screen. The fact 
that petroleum vapours are heavier than air shall be taken into account, and free rapid dispersion shall 
be allowed for at the termination of the vent. No brick or other architectural screening of the vent 
termination shall be permitted. One vent per tank is required and these shall not be manifolded, since 
overfills can lead to cross-contamination. The vent outlets shall be so located that they 

a) are not situated beyond the existing building line boundary on a stand, excluding the street boundary, 

b) allow unrestricted venting to the open air, 

c) are at least 

1) 600 mm above roof level, 

2) 3,5 m above ground level, and 

3) 3 m from any chimney opening, any hot surface, or any source of ignition, 

d) are, if possible, within sight of the filling point (under certain circumstances, where the vent outlet is 
not within sight of the filling point, the approving authority may require that an alternative warning 
system or procedure be employed to guard against the possibility of overfilling), and 
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e) in the case of tanks installed in buildings, all breather pipes or vent pipes extended to vent on the 
outside of the building shall be cross-bonded using 25 mm^ copper cable and being connected to a 
copper earth spikeof length at least 1,2 m andof diameter 10 mm, driven into the ground as near as 
possible to the pipe(s) and connected to the pipe(s) by a 25 mm^ green plastic-insulated copper 
conductor. This copper conductor shall then be connected to the earth continuity conductor of the site 
by acceptable means such as a copper U-bolt. 

6.2 For above-ground vertical tanks 

6.2.1 General 

All above-ground storage tanks shall be vented to prevent, in the case of a core roof, the development of 
a vacuum or pressure that could distort the roof, or in caseof other above-ground tanks, to prevent the 
design pressure from being exceeded as a result of filling, emptying, and temperature changes. 
Protection shall be provided to prevent the overpressure in any pump from being discharged into the 
tank or vessel where the pump discharge pressure can exceed the design pressure of the tank. 

6.2.2 Normal venting 

Normal vents shall comply with the requirements of an approved standard such as API 2000, or another 
acceptable standard, but in no case shall the nominal inside diameter of a normal vent be less than 
30 mm. 

6.2.3 Vent flow 

In the case of a tank or a pressure vessel that has more than one filling or withdrawal connection, and 
where simultaneous filling and withdrawal can take place, the vent size shall be based on the maximum 
anticipated simultaneous flow. 

6.2.4 Vent outlets 

The outlets of all vents and vent drains on tanks that are equipped with venting devices to prevent 
pressures from exceeding 17,2 kPa, shall be arranged to discharge in such a way as to prevent 
localized overheating of, or flame impingement on, any part of the tank, should vapours from such vents 
ignite. 

6.2.5 Venting of tanks 

Tanks and pressure vessels for storing class I liquids can be equipped with venting devices that are 
normally closed except when venting under pressure or vacuum conditions. Tanks and pressure vessels 
for storing class lA, IB and IC liquids shall be equipped with venting devices that are normally closed 
except when venting under pressure or vacuum conditions, or with listed flame arresters. Tanks for 
storing class I liquids equipped with blankets shall be free of venting. 

Tanks for storing class II or III liquids can be fitted with open vents. 

Pressure and vacuum vents or open vents should not be fitted with fine mesh gauze (with apertures of 
size less than 6 mm) and which is liable to become clogged with dust, dirt or ice and impair venting 
capacity. However, where such vents are equipped with screens to prevent the entry of foreign matter, 
the screen shall have apertures of size at least 6 mm. 
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6.3 Emergency venting 

6.3.1 Every above-ground tank shall have some form of approved emergency venting that will relieve 
excessive internal pressure in the event of exposure to fire. 

6.3.2 In the case of fixed roof vertical tanks, emergency venting could be provided by a bursting disc, 
emergency manhole, floating manhole (a manhole with long bolts) or by a weak roof-to-shell seam that 
will fail before any plate of the tank shell or bottom fails. 

6.3.3 If emergency venting is provided by means of pressure relieving vents, the venting capacity of 
normal vents together with that of emergency vents should be sufficient to prevent failure of, in the case 
of a vertical tank, the shell or bottom or, in the case of a horizontal tank, the shell or ends. 

6.3.4 The emergency venting capacity provided shall be in accordance with an approved standard such 
as API 2000. 

7 Pipes and fittings 
7.1 General 

7.1.1 Steel pipes and fittings 

When steel pipes and fittings are used, they shall be protected against corrosion by a petrolatum gauze 
wrapping, together with a PVC outer wrap, with at least 50 % overlaps. Steel pipes and fittings shall 
comply with the requirements of the relevant standards (or their equivalents) listed in 7.1 .2 and 7.1 .3 
below. Ensure that welding is carried out in accordance with an approved standard, for example, 
ASME B31 .4, ASME PV CODE 9 or SANS 9956-3. 

Pipes and valves shall be painted or marked in accordance with SANS 10140-3. 

7.1.2 Welded steel pipes and fittings 

7.1.2.1 Pipes 

Carbon steel pipes shall be suitable for working pressures up to 2,1 MPa. Pipes shall be plain end, or 
bevelled for welding, or electric-resistance welded, or submerged arc-welded, or seamless. Pipes shall 
comply with the requirements of an approved standard, for example. Grade A or B of API 5L, 
ASTM A53, Grade B of ASTM A106, BS 1600 or with the requirements for medium class pipes of 
SANS 62-1 . 

7.1.2.2 Fittings 

Carbon steel fittings for welding shall comply with the requirements of an approved standard, for 
example, ASME B16.9 or BS 1640-3. 

7.1.2.3 Flanges 

Flanges for welding shall be of class 150 pressure-temperature rating, slip-on or weld neck flanges that 
comply with the requirements of an approved standard, for example, ASME B16.5, 
BS 1560-3.1, EN 12560-1, EN 12560-4, EN 12560-5 or SANS 1123. 
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7.1.2.4 Gaskets 

Gaskets shall be non-asbestos, compatible with the liquid being handled, of thickness at least 1 ,5 mm 
and they shall comply with an approved standard, for example BS 7076-3. 

7.1.3 Threaded steel pipes and fittings 

7.1.3.1 Pipes 

Threaded steel pipes (medium class, screwed or socketed) shall comply with an approved standard, for 
example, BS 1 387 or with the requirements for medium class pipes of SANS 62-1 . 

7.1.3.2 Fittings 

Threaded steel fittings shall comply with the requirements of an approved standard, for example, 
BS 143 and BS 1256, SANS 14 or SANS 62-2. 

7.1.3.3 Flanges 

Threaded flanges shall be of steel and shall comply with the requirements for flanges of class 150 
pressure-temperature rating of SANS 1 1 23 or with another approved standard, for example EN 1 092-1 . 

7.1.3.4 Pipe threads 

Male and female pipe threads shall be tapered and shall complywith the requirements of SANS 1109-1. 
NOTE Ensure that all face-to-face unions are of the cone-faced type. 

7.1.4 Piping 

7.1.4.1 Non-metallic piping shall not be used above ground level. 

7.1.4.2 Flexible metallic, metal-reinforced, or armoured pipes may be used only in places where they 
are necessary to reduce the effect of vibration or where the use of rigid connections is impracticable, 
and provided that such pipes are protected in the event of failure by a petroleum shut-off device. Such 
pipes shall be designed for the design pressure and temperature for which they are intended. 

7.1.4.3 Secure petroleum pipelines to walls or other supports and adequately protect them from 
mechanical damage. 

7.1.4.4 Ensure that petroleum pipelines are as short as practicable (where these are necessary, use 
long radius bends rather than elbows), and are laid in such a manner that, where practicable, they can 
be drained without dismantling. 

7.1.4.5 Do not encase pipework in any material likely to induce corrosion and adequately protect all 
steel pipes from corrosion. Lay buried pipes at a depth of at least 500 mm (except at points of entry or 
exit from the soil) and provide for the expansion of the pipes. Ensure that manholes and trenches in 
which pipes run have dimensions large enough to allow for access to drain valves and fittings. 

7.1 .4.6 Where a petroleum pipeline passes under a driveway or similar roadway, design a covering to 
protect the pipeline from maximum probable imposed loads and stresses. 

7.1.4.7 Ensure that petroleum pipelines do not pass under the foundations of any building or other 
structure. 
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7.1.4.8 Take care at all times during the installation of pipework to avoid 

a) damage caused by the application of unnecessarily high mechanical loads, and 

b) the impairment of external corrosion-resistant coatings. 

NOTE Any damage to an external corrosion-resistant coating should be made good at the completion of the 
installation. 

7.1 .4.9 In order to reduce the risk of undetected petroleum leakage, which can cause pollution or a fire 
hazard, do not lay petroleum pipelines in service ducts or channels. 

7.1.4.10 Where necessary, lag or warm petroleum pipelines (or do both). 

7.1.4.11 Where there is a possibility that a petroleum pipeline can be exposed to abnormally high 
temperatures, take special precautions to protect the pipeline. 

7.1.4.12 Do not lay a liquid petroleum pipeline through transformer or refrigerator rooms, or rooms 
which contain electricity distribution boards and related equipment, or in any other position prejudicial to 
the safety of the pipes, for example, in close proximity to hot water and steam, to ventilation and 
drainage systems, flammable liquids and gases, and oxygen. 

7.1.4.13 No pipes that carry class I, II or III liquids shall be installed in emergency routes. 

7.2 Suction lines 

7.2.1 Ensure that the layout, length and bore of any suction line are such that under the severest 
conditions of use the pump will still be able to pump the petroleum. 

7.2.2 Protect all pumps by fitting them with suitable suction strainers. 

7.3 Valves 

7.3.1 Where a main petroleum supply pipeline divides into branches, fit valves (in addition to the tank 
valves) as to enable the petroleum supply to each branch to be shut off individually. 

7.3.2 Valves may be locked for isolating purposes to ensure that unauthorized persons will not be able 
to operate them. 

7.3.3 Fit a pressure-relief valve to each positive displacement pump. Care should be taken to prevent 
pressure build-up in pipe systems that can be isolated. The discharge of a pressure-relieve valve should 
be led back to the suction side of the pump or preferably back to the storage tank. 

7.3.4 Inside bunded areas, only steel valves that are fire safe, and that comply with an approved 
standard, shall be used. Elsewhere in the installation, approved cast-iron valves may be used. 

7.3.5 Valves shall be designed with a suitable factor of safety relative to the pressures and stresses 
likely to be applied in operation. 

7.3.6 Valve glands shall be such that they can be repacked without removing the valve from the line 
and care should be taken that the system is isolated and drained before such maintenance is done. 
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7.3.7 Valvesof other than the rising spindle type shall incorporate an indicator that shows clearly when 
they are in the open and in the closed positions. Valves used in locations where frost damage can be 
expected, should be provided with means for draining valve bodies or shall be constructed of mild steel. 

7.3.8 Where unidirectional fire-safe valves are installed, they should be so installed that the content of 
the tank is held back. 

7.4 Pressure gauges 

7.4.1 Where pressure gauges are fitted, they shall be equipped with isolating valves that comply with 
an approved standard. An isolating valve shall also be fitted where the gauge is connected to a tapping 
point by pipework (other than its siphon). 

7.4.2 Pressure gauge dials shall be graduated for a range of at least 1 ,5 times the maximum operating 
pressure and the units of graduation shall be clearly indicated. All remote gauges shall be clearly 
labelled to indicate the type of petroleum for which the gauge is being used. 

8 Storage-tank filling operations 

8.1 All filling points on tanks shall be clearly identified to indicate the type of petroleum that the tank 
holds and the capacity of the tank. 

8.2 A tank that is filled from a road or rail tanker shall be provided with a filling pipe that has a coupling 
capable of making a leak-tight joint with the tanker hose. In cases where a tanker is not permitted to 
approach within 6 m of a storage tank, a permanent filling line shall be laid, also equipped with a liquid- 
tight coupling, from the tank to a point where the tanker can conveniently approach during filling 
operations. Safe road access for all road tanker deliveries shall be provided. (Typical filling operation 
arrangements are shown in figures 13, 14, 15, 16 and 17.) Filling of tanks in chambers by means of 
pumping can only be done with the use of a special adaptor of the type shown in figure 1 8, to prevent 
inadvertent pressurization of the tanks in chambers. 

8.3 Where remote filling of a tank takes place and the tank is not visible from the remote filling point, a 
suitable means of indication shall be provided at the remote filling point to indicate when the tank 
maximum level is reached. An overhead filling pipe shall be so fitted in a tank that it extends to a depth 
of not more than 1 00 mm from the bottom of the tank to prevent splash filling. An anti-siphon hole shall 
be provided in the filling pipe wall in the vapour space of the tank. 

8.4 The filling point shall be so located that the tanker is able to leave the premises without having to 
reverse and a driver can park safely when deliveries are being made. When limited access prevents 
tankers from parking or entering the premises, filler sites shall be designed by the engineering 
professional to accommodate them (see figure 19). 

8.5 The installation of submersible pumps, dispensers and suction pumps shall be in accordance with 
SANS 10089-3. 

9 Power-operated pumps and electrical equipment 

Where petroleum pumps are installed, the following points should be observed: 

a) Materials used in the manufacture of a pump shall not be adversely affected by the petroleum. 
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b) Positive displacement pumps and in certain cases centrifugal pumps, when power-operated, should 
be equipped with an efficient pressure-relief valve which is in a closed circuit. The discharge from the 
relief valve may be led back to the suction side of the pump or, preferably, back to the storage tank. 

c) In the case of a single pipeline system only, the relief valve may also be used for controlling the 
delivery pressure of the petroleum to the burners of an appliance or appliances, in which case the 
relief valve shall be adjustable. However, if an adjustable relief valve is used, a pre-set safety relief 
valve, which is set at a pressure not exceeding the maximum allowable working pressure for which 
the installation is designed, shall also be incorporated. 

d) Where practicable, an automatic pump that does not form an integral partof a burner should befitted 
with an automatic cut-out which will stop the pump in the event of an excessive flow of petroleum, for 
example in the case of pipeline breakage on the delivery side of the pump. 

e) An emergency shut-off switch shall be provided; it shall be situated in a readily accessible safe 
position remote from the pump(s), for shutting off the power to any pump in cases of emergency. 

10 Selection and installation of electrical equipment 

Selection and installation of electrical equipment shall comply with the following: 

a) The Occupational Health and Safety Act, 1993 (Act No. 85 of 1993); 

b) SANS 10089-2; 

c) SANS 10108; and 

d) SANS 10142-1. 

11 Petroleum heating 

11.1 General 

The design, construction and use of petroleum tank heaters are covered in BS 799-4 and BS 799-5. All 
heaters shall be manufactured and tested in accordance with an approved standard. 

11.2 Storage-tank heating 

11 .2.1 Where it is required to heat liquid petroleum in a tank, the provisions in 1 1 .2.2 to 1 1 .2.1 1 should 
be observed and the relevant recommendations followed. 

11 .2.2 The petroleum may be heated by the circulation of steam or by another heat transfer medium in 
coils (heating units) installed inside the tank, or by electric units. Alternatively, the petroleum may be 
heated by circulating it through a line heater (see 1 1 .4). 

1 1 .2.3 Storage temperatures for liquid petroleum are normally governed by the viscosity requirements 
of the pumping system. Atypical pumping requirement is a viscosity of 800 cSt to 1 000 cSt (centistoke), 
and the temperature required to attain this viscosity, or the pump manufacturer's requirements, could be 
considered the minimum temperature of the stored product. The maximum temperature shall be 10 °C 
below the liquid petroleum flashpoint or 60 °C, whichever is the lesser, except in exceptional 
circumstances. 

NOTE When a petroleum product is being heated, the temperature to which it is heated should always be below 
10 °C of its flashpoint since heating can cause a change in the class of the product. 
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1 1 .2.4 A thermometer or other suitable temperature-indicating device can be fitted in an easily visible 
position to indicate the temperature of the petroleum at the hottest spot adjacent to the heating unit. 

11.2.5 Heating coils in the tank shall be manufactured of seamless steel or of electric-resistance- 
welded steel pipe. Heating elements shall comply with the requirements of an approved standard. The 
pipe in the tank body should be without joints. Where joints are unavoidable, they shall be welded in 
accordance with the requirements of an approved standard, for example, ASME B31 .4 or SANS 9956-3. 

1 1 .2.6 Readily accessible means shall be provided for isolating each heating unit. 

11.2.7 All product heating devices shall be controlled by at least two thermostats. 

1 1 .2.8 The sensing element of each thermostat shall be located close to and above the heating unit but 
below the lowest operating level of the product in the tank, and set to operate in such a way that the 
temperature of the product in the tank will not exceed the suppliers' recommended maximum storage 
temperature or the temperature as required in 1 1 .2.3. 

11.2.9 It is undesirable that condensate from a steam-operated heater is returned directly to a boiler 
water feed system because product can contaminate the boiler feed water as a result of tube leakage or 
a fracture in the heater. Where the return of such condensate to the boiler water feed system cannot be 
avoided, adequate facilities shall be provided for inspection and testing of the condensate. 

1 1 .2.1 An electric heater unit shall be of robust design and fitted with a steel sheath of such thickness 
as to ensure that the tube cannot easily be dented or deformed. The unit shall be supported at suitable 
intervals along its length, and in such a manner that it is completely below the lowest petroleum level in 
the tank. So arrange the unit that there is always free circulation of product around the heater unit. The 
rating of a heater unit shall, unless otherwise recommended by the supplier of the petroleum product, 
not exceed the appropriate value given in 1 1 .4.3.2. 

1 1 .2.1 1 Each electric heating unit or group of units shall be fitted with an isolating switch located close 
to the tank and in a readily accessible position. 

11.3 Outflow heating 

An outflow heater shall comply with the requirements for both line heating and tank heating provided that 

a) the temperature of the petroleum leaving the heater is normally governed by the viscosity 
requirements of the pumping system. A typical pumping requirement is a petroleum viscosity of 
800 cSt to 1 000 cSt (centistoke) and the temperature required to attain this viscosity, or the pump 
manufacturer's requirements, could be considered the minimum temperature of the stored product, 

b) there is free intermixing at all times between the petroleum in the heater and that in the main tank; 
and 

c) the design of the heater is such that the thermostats can never become uncovered without the heat 
being cut off automatically; the words "the lowest operating level of the product in the tank" shall be 
regarded as meaning "the lowest operating level of the product in the outflow heater body". 

11.4 Line heating 

11.4.1 General 

1 1 .4.1 .1 Although the basic purpose of a line heater is to heat the fluid to a temperature to enable it to 
be conveniently handled and pumped, line heating may also be used as a means of heating the product 
to the temperature required by the burners for efficient atomization and combustion. The heating may be 
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carried out by steam, or by another heat transfer medium, or by electricity. Where the product is to be 
heated to a temperature above 95 °C, to prevent the formation of vapour pocl<ets caused by the 
presence of moisture in the product, the pre-heater should have an automatic vent or, alternatively, the 
product pressure shall be above the vapour pressure of the product. 

11.4.1.2 A line heater shall 

a) comply with an approved standard and be able to withstand with safety the maximum pressure to 
which it will be subjected in service, 

b) be fitted with a relief valve, 

c) be so arranged that there is no space in contact with the source of heat in which a pocket of vapour 
or air might be trapped, 

d) be fitted with a thermostatic control unless it is a heater that has a heating medium with a potential 
temperature not exceeding 100 °C, 

e) be so arranged as to ensure that when the system is in operation, there is a definite convective or 
forced circulation of product around the heating surfaces, 

f) have provision for indicating the temperature of the product at the hottest point in the heater, and 

g) have provision for venting air and vapours from the heater. 

11.4.2 Steam and other heat-transfer-medium line heaters 

11.4.2.1 Internal tubes of line heaters shall be made of seamless or electric-resistance-welded steel 
pipe. The tubes of a heater in the heater body should be without joints, but, if joints are unavoidable, 
they shall be welded in accordance with an approved standard, for example, SANS 9956-3. 

1 1 .4.2.2 Each line heater shall be so arranged as to drain freely and avoid any condensation of steam 
(and water hammering) in the coils. 

11.4.2.3 It is undesirable that condensate from steam-operated petroleum line heaters is returned 
directly to a boiler water feed system because the product can contaminate the boiler feed water as a 
result of tube leakage or fracture in the petroleum heater. Where the return of such condensate to the 
boiler water feed system cannot be avoided, adequate facilities shall be provided for inspection and 
testing of the condensate. 

11.4.2.4 A non-return valve shall be fitted in each steam line to a heater if it is possible for the oil 
pressure to exceed the minimum steam pressure. 

11.4.2.5 The maximum temperature of the heating medium shall not exceed 

a) 1 75 °C for petroleum with a kinematic viscosity of less than 50 mm^/s at 50 °C; 

b) 195 °C for petroleum with a kinematic viscosity in the range 50 mm^/s to 150 mm^/s at 50 °C; 

c) 210 °C for petroleum with a kinematic viscosity exceeding 150 mm^/s at 50 °C. 

11.4.3 Electric line heaters 

11.4.3.1 An electric heating unit shall be of robust construction and have a steel outer sheath or 
enclosure of such thickness that the sheath or enclosure cannot easily be dented or deformed. The unit 
shall be supported as necessary at suitable intervals along its length and in such positions that it is 
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completely below the lowest petroleum level. So arrange the unit that there is always a convective or 
forced circulation of petroleum around the unit. 

11.4.3.2 In order to prevent thermal damage to the film of oil in contact with the heater surface, the 
maximum loading of any element should be limited as follows: 

a) 1 ,25 W/cm^ - which is ideal; 

b) 1 ,55 W/cm^ - the upper safe limit (to preclude the possibility of carbonization occurring); 

c) 1 ,85 W/cm^ - the lower limit at which potential problems can occur; 

d) 2,30 W/cm^ - carbonization will occur. 

NOTE With a petroleum viscosity of 80 cSt at a temperature of 50 °C or lower (severe cutback with distillate) 
incompatibility becomes a greater problem than carbonization with petroleum of higher viscosity. The oil industry 
agreed exchange viscosity is limited to 90 cSt at a temperature of 50 °C minimum. 

1 1 .4.3.3 A unit should be so designed and constructed that it will have a heat storage capacity as low as 
possible. 

11.4.3.4 A thermostat shall be fitted to control the electricity supply to the heating unit. A second 
thermostat shall also be provided, located as close to the unit as practicable, to cut off the electricity 
supply if, because of failure of the first thermostat or from any other cause, the temperature of the 
petroleum or of the unit becomes excessive. This second thermostat shall be of the manual reset type to 
ensure that the electricity supply remains cut off until the cause of the defect has been corrected. 

NOTE Electric line heaters may be of the type in which the petroleum is surrounded by the heater, in which case 
a fusible cut-out may be used as the second (safety) control, provided that the surface of the fusible metal is not in 
contact with the petroleum and that the electricity supply has to be manually restored. 

11.5 Petroleum-pipe heating 

11.5.1 General 

1 1 .5.1 .1 Where it is desired to provide means for heating petroleum pipelines to overcome heat loss or 
to reduce the viscosity of a product that has been allowed to cool in the pipeline, such heating may be 
effected by steam, or by another heat transfer medium, or by electric heating. 

1 1 .5.1 .2 Ensure that the heat source can be shut off whenever the product pipe is not in service, and, 
where the rate of input of heat can significantly exceed the rate of loss by natural dissipation, ensure that 
the means of heating is thermostatically controlled. 

11.5.2 Heating by tracer pipes 

Where heating is carried out by steam or by another heat transfer medium in tracer pipes, lay the pipes 
in contact with the petroleum line, the two lines being clipped and bound together with lagging applied 
overall. 

Clips and lagging shall be of types that allow for the relative movement arising from differential 
expansions. It is recommended that, to facilitate dismantling without undue disturbance of the lagging, 
connections from both petroleum and tracer lines be adjacent to one another. Where tracer pipelines 
are carried around flanges, valves, and other fittings in the petroleum line, the loops shall be horizontal 
(to avoid condensate pockets and air traps). 
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11.5.3 Heating by jackets and internal pipes 

11.5.3.1 Where petroleum pipelines are heated by steam or by another heat transfer medium in jackets 
on the petroleum pipelines or in pipes inside the petroleum pipelines, the components shall be designed 
in accordance with an approved standard. 

1 1 .5.3.2 All petroleum and heat transfer medium joints shall be so arranged that they are adjacent to 
one another. Where steam is used as the heating medium, the jacket or internal pipes shall be so 
arranged that condensate can be easily drained. 

1 1 .5.3.3 Where successive runs of jackets or internal pipe are connected by pipe loops, the loops shall 
be horizontal (to avoid condensate pockets and air traps). So design the entry of the heating medium 
into any jacket as to prevent impingement damage to the pipe or jacket. 

1 1 .5.3.4 It is undesirable that condensate from a steam-operated heater is returned directly to the boiler 
water feed system because the petroleum can contaminate the boiler feed water as a result of tube 
leakage or fracture in the heater. Where the return of such condensate to the boiler water feed system 
cannot be avoided, adequate facilities shall be provided for inspection and testing of the condensate. 
Steam tracer pipes shall not be used as internal heating pipes inside petroleum pipelines. 

11.5.4 Electric heating 

1 1 .5.4.1 Electric heating shall be installed in accordance with SANS 1 0086-1 and SANS 1 01 08 and any 
additional requirements of the approving authority. 

11.5.4.2 When heating of product pipes is done by means of heating cables applied to the external 
surfaces of the pipes, a heating cable shall be laid in contact with a pipe and appropriate insulation shall 
be provided over the whole length of the pipe. The closeness of winding shall be such that the heat input 
does not greatly exceed the rate of loss by natural dissipation of the operating temperature. The 
closeness of winding, fastenings and lagging shall be such as to allow for the relative movement arising 
from differential expansions. 

12 Testing, inspection and maintenance 

12.1 General 

Ensure that the complete installation is inspected and tested by a competent person before the initial 
commissioning. This excludes BTAs, BTFs and skid tanks. 

12.2 Tanks (excluding BTAs, BTFs and sl<id tanl<s) 

After the installation of a tank, a visual inspection will be done and if there is any evident damage, an on- 
site pressure test shall be done in accordance with an approved standard and, when so required by the 
purchaser, a test certificate to this effect shall be issued. 

When vertical tanks exceeding a height of 5 m are erected, a full hydrostatic pressure test shall be 
performed or, if limited water supplies are available, testing shall be done in accordance with an 
approved standard, for example API 650. If a tank has been repaired, it shall comply with the original 
tank specification and be tested in an approved manner. 
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12.3 Pipes 

Before pipes are commissioned and, wliere applicable, before the closing of the trench(es) in which a 
line is laid, ensure that each completed pipeline is properly fabricated and free from leaks by subjecting 
the pipeline, for at least 1 h, to a pressure of 1 ,5 times its maximum working pressure or, provided that 
at least 1 % of all welds have been tested by non-destructive test (NDT) methods, to a pressure equal 
to its maximum working pressure. Should there be any failures, all welds shall be tested. 

12.4 Electrical equipment 

12.4.1 All electrical apparatus and wiring shall be thoroughly examined bya competent person before 
they are put into use initially, and after each repair, adjustment, or modification. 

12.4.2 Regularly maintain all electrical equipment in accordance with the appropriate recommendations 
of approved standards. An integral part of such maintenance shall be the inclusion of a full range of 
tests that simulate the operation of all petroleum-level-gauging and pressure-sensing equipment to 
ensure satisfactory operation. 

12.5 Flushing of the system 

12.5.1 Carry out the flushing of the system in the following two stages: 

a) during the first stage, flush the suction pump(s) and delivery line to the point of connection to the 
distribution pipework; and 

b) after satisfactory flushing during the first stage, flush the distribution pipework using a quantity of 
product equal to at least 1 14 times the volume of the line to be flushed. Flush until the product that 
leaves the pipeline upon completion of the flushing procedure shows no sign of sediment. 

12.5.2 Collect the product used for flushing the lines and dispose of it in such a manner as to prevent 
pollution of water sources, sewage drains, and the surrounding ground area. 

12.6 Periodic inspections 

Inspect all equipment after each repair, adjustment, or modification, and test it as appropriate. 

12.7 Test for thermally insulated tanks with secondary containment 

12.7.1 Fire test 

Tanks shall withstand, without any damage or rupture, a temperature of 800 °C for a period of 4 h. 

12.7.2 Water test 

Immediately after the fire test, subject the tank(s) to the impact, erosion and cooling effects of a 200 kPa 
water stream for 2 min 30 s. On inspection of the tank(s), no sign of damage shall be found. 
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12.7.3 Ballistic test 

12.7.3.1 Apparatus 

Test apparatus include 

a) a 30 - 30 calibre rifle, and 

b) 150 grain fully metal-jacketed bullets (M-2 ball ammunition). 

12.7.3.2 Procedure 

Fire five shots at the tank from a distance of 15 m using 150 grain fully metal-jacketed (M-2 ball 
ammunition) bullets with an average muzzle velocity of 844 m/s. 

12.7.3.3 Evaluation 

After the ballistic test, the tank(s) shall show no sign of bullet penetration. 

13 Fire safety 

13.1 General 

Since the fire-control authority in whose area storage vessels will be erected has final jurisdiction 
regarding the fire hazard involved with such an installation, it is recommended that the relevant fire- 
control authority be consulted at an early stage regarding the placing of a storage vessel and any other 
guidance with respect to fire fighting and fire protection equipment. 

13.2 Fire protection 

13.2.1 Water supply 

The provisions for fire protection depend on a number of considerations. These include the maximum 
storage capacity of the installation, individual storage vessel sizes, the numberof tanker deliveries and 
whether there is an increased risk of fire on site, which might affect the storage vessels. Higher 
standards of fire protection might be required by the approving authority where other factors prevail such 
as increased off site risks and hazards, the location of the nearest water supply and the time for the fire 
brigade to reach the site. 

At remote installations where the density of population near the storage vessels is low, making it easy to 
evacuate the area, it might be acceptable for the water supply to be more than 100 m away from the 
storage vessels. In these cases the fire brigade should be consulted. A comprehensive evacuation plan 
should be available and the residents in the vicinity of the installation should be familiar with the plan. 

13.2.2 Portable fire fighting equipment 

Portable fire fighting equipment shall comply with SANS 1151 or SANS 1910 and shall be installed, 
maintained and serviced in accordance with SANS 1475-1 or SANS 10105-1. There should be an 
acceptable number of portable fire fighting equipment on the premise. This equipment should be 
selected and located to enable fires adjacent to the storage vessel to be extinguished and so prevent 
spreading of the fire. The final system of protection should be acceptable to the local fire authority. 

Access to the installation and to areas around the installation should be provided for the purpose of fire 
fighting and the area should be kept clear at all times. 
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13.2.3 Symbolic safety signs 

Appropriate symbolic safety signs tliat comply witli the requirements of SANS 1 1 86-1 shall be mounted. 

13.2.4 Registration 

Each installation shall be registered with the local authority before being commissioned, product is 
received and the installation goes into production. 

If a tank has a capacity exceeding 50 m^ it is recommended that a major hazardous installation 
assessment be done. 
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Figure 1 — Typical vertical cylindrical storage tank 
for above-ground storage of liquid petroleum 
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Figure 2 — Typical tank installation in a chamber 
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Figure 3 — Typical tank installation in a sand-filled chamber 
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Figure 4(a) — Front and side elevations 
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Figure 4(b) — Side elevation, details A, B, C and D 
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Figure 4(c) — Details A, B, C and D illustrated 
Figure 4 — A guide for the safe erection of a BTF tank on a low stand 
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Figure 5(a) — Front and side elevations 
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Figure 5(b) — Side elevation, details A, B, C and D 
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Figure 5(c) — Details A, B, C and D illustrated 
Figure 5 — A guide for the safe erection of a BTF tank on a high stand 
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Figure 6(a) — Front elevation 
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Figure 6(b) — Side elevation 
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Figure 6(c) — Side elevation, details A, B, C and D 
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Figure 6(d) — Details A, B, C and D illustrated 
Figure 6 — A guide for the safe erection of twin BTF tanks on high stands 
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Figure 7 — Typical liorizontal cylindrical storage tank with bund wall for above-ground storage of liquid petroleum 
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Figure 8 — Thermally insulated secondary containment tank 
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Figure 9(b) — Front view of foundation 
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Figure 9(c) — Top view of foundation 
Figure 9 — Above-ground tank foundation (PCD of 2 070 mm) 
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Figure 10(a) — Side view of foundation 
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Figure 10(b) — Front view of foundation 
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Figure 10(c) — Top view of foundation 
Figure 10 — Above-ground tank foundation (PCD of 3 132 mm) 
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Figure 11(a) — Side view of foundation 
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Figure 11(b) — Front view of foundation 
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Figure 11 — Above-ground tank foundation (PCD of 2 587 mm) 
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Figure 12 — Bund construction 
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Figure 14 — Rail tank car delivery to vertical tank 
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Figure 15 — Bulk tanker delivery to horizontal tank 
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Figure 16 — Bulk tanker delivery to vertical tank 
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Figure 17 — Bulk tanker delivery to basement tank 
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Figure 18 — The adaptor used to prevent inadvertent pressurization of the 
tank when making "pumped drops" to tanks in chambers 
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Figure 19 — Filler sites 
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Annex A 

(normative) 

The design, manufacture and construction of 
above-ground storage tanks not exceeding 85 m^ 

A.1 Tanks 

This annex covers tine design and construction of sliop-fabricated (not site-fabricated) steel storage 
tanl<s witli a capacity of not less than 0,5 m^ and not more than 85 m^. Manufacturers shall keep records 
and design calculations covering all units signed by a responsible engineer or, in the case of a patent 
design, signed by a similarly qualified professional or registered engineer (registered in South Africa), or 
patent issuer. Shop-fabricated tanks should always be installed on prepared foundations, which will be 
subjected to full hydrostatic testing as mentioned in 5.2.2. 

In the event where a consumer wishes to use a tank that has been in former service, the tank shall be 
inspected and, if necessary, repaired in accordance with an approved standard. Attention is drawn to 
internal corrosion that might be present due to former storage of the product, and in the case of tanks 
formerly used in underground service, the external corrosion due to environment exposure shall be 
determined. In the case of the latter, if the profile of the shell and barrel ends indicates pitting or metal 
loss, it shall be investigated, and corrective action shall be taken in accordance with API 653. A 
certificate of the inspection and repair carried out on any such tank shall be signed by a competent 
person, and shall be held by the consumer. 

A.2 General requirements and control 
A.2.1 Welding procedures and welder approval 

A.2. 1.1 Welding procedures 

All welding procedures shall be carried out in accordance with SANS 9956-3 or an acceptable pressure 
vessel standard. 

A.2. 1.2 Welder approval 

Welders shall be qualified in accordance with SANS 9606-1 or an acceptable pressure vessel standard. 
A.2.2 Design parameters 

A.2. 2.1 The major tank dimensions, tolerances and design parameters shall be as required (see 
annex B). 

A.2. 2. 2 A tank shall be so designed as to withstand the load, pressure and any corrosive or other 
abnormal conditions to which it will be subjected (see A. 3. 14 and A.4). 

A.2. 2. 3 A tank shall be designed to withstand an internal pressure and vacuum as specified by the 
purchaser and shall be within the design limitations of the standard used, for example, API 650 or 
BS 2654. 
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A.2.3 Materials and components 

A.2.3.1 Carbon steel plate 

Carbon steel plate shall comply with the requirementsof grade 300WA of SANS 1431 or an acceptable 
equivalent standard. Galvanized materials shall not be used in the construction of tanks. 

A.2.3. 2 Welding consumables 

Welding consumable used for welding manhole fittings and for internal longitudinal welds shall comply 
with the requirements of EN 760 and EN 12072. Other welding consumables shall comply with the 
requirements of AWS A5.17/A5.17M, SANS 455, SANS 1033, SANS 1370 or SANS 51600. 

Welding consumables and fluxes for submerged arc welding shall be stored and handled in accordance 
with the manufacturer's recommendations and in such a way that the identity of the welding 
consumables and fluxes is maintained. 

A.2.3. 3 Welded pipes and fittings 

Welded pipes and fittings shall comply with the requirements of 7.1 .2. 
A.2.3.4 Threaded pipes and fittings 

Threaded pipes and fittings shall comply with the requirements of 7.1 .3. 

A.3 Manufacture and construction 

A.3.1 Welding 

Welding shall be in accordance with the requirements of SANS 9956-3. 
A.3.2 Tank ends 

A.3. 2.1 Each tank end shall be manufactured from not more than two pieces of material identical with 
that used for the tank barrel. 

A.3. 2. 2 In the case of tanks of diameter not exceeding 2 400 mm, the tank ends may be either flat or 
dished, as required (see figure A.I (a)). In the caseof tanks of diameter exceeding 2 400 mm, the tank 
ends shall be dished (see figure A.1(b)). In the case of vertical tanks, the roof shall be manufactured 
from the dished ends (see figure A. 2(b)). 

A.3. 2. 3 Unless otherwise agreed upon (see annex B), flat tank ends shall have a knuckle radius of at 
least 30 mm and a straight flange length of at least 20 mm (see figure A.I ). 

A.3. 2. 4 Dished tank ends, when formed by spinning using a form roller, shall show no evidence of 
indentation furrows. 

The dished ends shall have a knuckle radius of at least 50 mm and a straight flange length of at least 
40 mm. The crown radius of the dished end shall be not less than the radius of the tank barrel and shall 
not exceed 1 ,5 times the diameter of the tank barrel. 

After the dished end has been formed, the finished material thickness ofthe dished end shall be not less 
than the minimum design thickness. 

59 



SANS 10131:2004 

Edition 1 



A.3.2.5 When a batch of tank ends have been formed, the circumference of each tank end shall be 
measured and the tank ends shall be stored as a series of matched pairs. 

A.3.3 Tank barrel 

A.3.3.1 The plates used to manufacture the tank barrel shall be so trimmed as to accommodate the 
assigned matched pair of tank ends. After having been trimmed, the plates shall be checked for 
squareness and for laminations. Plates that are out of square or that show evidence of laminations shall 
be deemed unsuitable for the manufacture of tanks. 

A.3.3. 2 The plates shall be rolled to form rings of the required radius. The curvature of each plate shall 
extend over the full length of the plate. Peaking at the longitudinal butt joints shall not exceed 5 mm. 

A.3.4 The manhole on horizontal tanks 

Unless otherwise agreed upon (see annex B), the centre line of the manhole shall be normal to the 
longitudinal axis of the tank barrel and in the centre of the tank or 450 mm from the end, and shall be 
manufactured as shown in figure A. 3. No manhole (or any other aperture) shall be cut over a weld. 

A.3.5 The manhole on vertical tanks 

A.3.5.1 The manhole should be at the bottom of the tank. 

A.3.5.2 The manhole shall be manufactured as shown in figure A.4. 

A.3.5.3 The centre line of the manhole shall be 600 mm from the bottom of the tank; 

A.3.5.4 Manholes shall be of a diameter at least 600 mm. 

A.3.5.5 Boltholes shall be so drilled as to be not normal to the longitudinal axis of the tank. Metric bolts, 
nuts and washers shall be used. 

A.3.5.6 The height of the manhole neck above the tank shell shall not exceed 100 mm and shall be as 
shown in figure A.4. 

A.3.5.7 The plate used for the manufacture of the manhole neck shall be of at least the same 
thickness as the plate used for the tank barrel. 

A.3.5.8 Where the manhole neck extends into the tank, vents shall be provided; the manholes shall be 
positioned diametrically opposed and on the longitudinal axis of the tank (see annex B). 

A.3.5.9 A full-face gasket shall be provided; it shall be of a material as required (see annex B). 

A.3.5.10 Manhole-lid connections shall be of a type as agreed upon (see annex B). 

A.3.5.1 1 In addition to the shell manhole, a roof manhole shall be provided to the tank. 

A.3.5.12 Care shall be taken when a manhole is being installed that the spacing around the manhole 
reinforcing plate is a minimum of 1 50 mm from any vertical shell joint and 75 mm from horizontal joints, 
including the bottom-to-shell joint. This rule applies to all connections. 



60 



SANS 10131:2004 

Edition 1 

A.3.6 Lifting lugs 

A.3.6.1 In the case of tanks of length not exceeding 5 500 mm, and tanks of length exceeding 
5 500 mm, lifting lugs as shown in figure A.2(a) shall be provided. 

A.3.6. 2 The typical details of lifting lugs are given in figure A.5. 

A.3.6. 3 The lifting lugs shall be used to lift empty tanks. 

A.3.6. 4 For lifting lugs on vertical tanks, see figure A.2(b). 

A.3.6. 5 The lifting lug doubling plate shall be of dimensions at least 6 mm x 150 mm x 200 mm. 

A.3.7 Support saddles for horizontal tanks 

Support saddles (see figure A.6(c)) shall be of adequate strength to support the tank and positioned at 
the correct centres on the tank. Supports shall be as shown in figures A. 6(a) and A. 6(b). The tank shall 
have a doubling plate directly beneath each saddle. The doubling plate shall be 30 mm wider than the 
support. 

A.3.8 Holding down brackets and bolts for vertical tanks 

All vertical tanks shall be provided with holding down brackets and bolts. The bolts shall be galvanized. 
Tanks of a diameter up to 2 400 mm shall have four brackets and bolts, and tanks of diameter up to 
3 000 mm shall have six brackets (see figures A.7(a), A.7(b) and A.7(c)). 

A.3.9 Ladders and platform 

Tanks of height not exceeding 13 m may have a cat ladder (see figure A.8(a)); tanks of height 
exceeding 1 3 m shall be equipped with a spiral staircase (see figure A.8(b)). Platforms shall conform to 
figure A. 9. Horizontally installed tanks shall conform to figure A.10. 

A.3.10 Manufacture 

A.3. 1 0.1 All butt welds shall have a throat section of thickness not less than the plate thickness and the 
plate shall be welded on both sides. 

A.3.10.2 Root edges or root faces shall not be misaligned by more than 25 % of the plate thickness. 

A.3.10. 3 Fillet welds shall be of leg length not less than the plate thickness. 

A.3.10.4 When a tank barrel is manufactured from more than one plate, adjacent rings can be butted 
or lapped, except when the tank is intended for storage of aviation petroleum or other quality-sensitive 
products. In such cases all welds shall be butted. The longitudinal seams of adjacent rings shall be 
displaced radically by at least 60°. 

A.3.1 0.5 External reinforcement or internal reinforcement (or both), when required (see annex B), shall 
be attached by means of continuous fillet welds. 

A.3.1 0.6 All required apertures (see annex B) in the tank barrel shall be cut before the tank ends are 
attached to the tank barrel. 
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A.3.10.7 When tank ends are lap-jointed onto a tank barrel, at least three stops shall be provided at 
each end of the barrel to ensure correct location of the ends. 

A.3.10.8 Pipe fittings shall be positioned and welded on a plane perpendicular to the ground surface. 
Fillet-welded pipe fittings shall have plain ends and butt-welded pipe fittings shall have bevelled edges. 

A.3.10.9 Each run of weld shall be cleaned of slag and other impurities before the next run is applied. 
Slag and weld spatter shall be removed from finished welds before visual inspection (see A.4.1). 

A.3.10.10 Each tank shall be fitted with a dipstick striker plate. The striker plate shall be fitted 
diametrically opposite the manhole opening and can consist of a cut out of the manhole. The striker 
plate shall be welded all the way round. The dimensions of the striker plate shall be as agreed upon (see 
annex B). 

A.3.11 Nameplate 

A.3.11.1 Each nameplate shall be a stainless steel plate, shall bear the required marking (seeA.5)and 
be of the dimensions given below: 

a) width: 90 mm ±10 mm; 

b) length: 115 mm ± 15 mm; and 

c) thickness: at least 1 mm. 

A.3.11. 2 Each nameplate shall be securely riveted or welded to, and suitably isolated (against galvanic 
corrosion) from, a formed steel backing plate of the same dimensions as the nameplate and shall have 
a thickness of 6 mm. 

A.3.1 1 .3 The formed steel backing plate shall be welded near the manhole cover of the tank to the 
tank shell. 

A.3.1 1.4 The manufacturer's tank serial number shall be hard-stamped on the inner throat of the 
manhole. 

A.3.12 Quality of welds 

Defective welds shall be cut out for a length of at least 30 mm on either side of the defect and rewelded. 

A.3.13 Cleaning 

After having been welded, in order to facilitate inspection, the tank shall be cleaned to remove any loose 
scale and rust. 

A.3.14 Corrosion protection 

After being tested in accordance with A.4, the tank shall be blast-cleaned to preparation grade Sa 214, 
as described in ISO 8501-1. Undercoat shall be applied in accordance with the paint manufacturer's 
instructions. The topcoat should be agreed upon between the manufacturer and the client and applied in 
accordance with the paint manufacturer's instructions (see annex B). 



62 



SANS 10131:2004 

Edition 1 



A.3.15 Calibration 

A.3.1 5.1 If required, the manufacturer shall supply a calibration chart and a calibrated dipstick for each 
tank. 

A.3.15.2 The dipstick shall be calibrated at intervals of 10 mm, with the corresponding volumes in litres 
(to the nearest 10 L) given on the calibration chart. 

A.4 Inspection and testing of tanks before the application of coating 

A.4.1 Visual inspection 

Visually inspect a tank whilst pressurized to its design pressure. Apply soap suds to all welds, fittings 
and connections on the tank and visually inspect the tank. If bubbles are detected, the weld is to be 
backgrounded and repaired. After all repairs, pressurize the tank to its design pressure and retest with 
soap suds. 

NOTE The soap suds method involves making up a solution of soap and water. Soap suds are applied to all the 
places where the tank and Its fittings are likely to leak, for example union joints of pipes and butt joints. If there is a 
leak, the soapy water will form a bubble. 

A.4.2 Radiographic testing 

A.4.2.1 Do a spot radiographic test in accordance with EN 1435 or any other suitable equivalent 
method on 1 % of the tanks chosen at random from all the tanks produced in any one week, including 
at least one tee weld and one longitudinal weld on each tank tested. 

A.4.2. 2 The testing shall be done by a person who has the qualification of the South African 
Qualification and Certification Committee (SAQCC - Radiographics) (level 2), or the qualification for 
radiographic testing of the American Society for Non-Destructive Testing (ASNT)/TC/1A, or better. 

A.4.2. 3 Interpret the results of the radiographic examination in accordance with SANS 9956-3. 

A.4.3 Leak test 

A.4.3.1 Temporarily seal all external fittings and plate the tank on a rotator. 

A.4.3. 2 Subject the tank to an internal positive pressure (design pressure) determined by means of a 
calibrated pressure-measuring device. 

A.4.3. 3 Test the tank for leaks by using the soap suds method (see note to A.4.1 ). 

A.4.3. 4 After completion of the test, depressurize the tank and remove it from the rotator. 

A.5 Marking 

The following information shall be stamped on the stainless steel nameplate (see A.3.1 1 ): 

a) the name of the manufacturer; 

b) the date of manufacture; 

c) the serial number of the tank; 
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d) the test pressure; 

e) the quality assurance inspector's stamp; 

f) the date of final inspection; 

g) the official stamp of the testing institution; and 

h) the nominal capacity of the tank, in cubic metres (m^). 

A.6 Storage, transportation and responsibility 

A.6.1 Completed tanks 

Completed tanks shall be stored on dunnage to prevent any damage to the corrosion protection system 
or to the tank. 

A.6.2 Openings 

All openings in the tank shall be closed off to prevent the ingress of dirt and other foreign matter into the 
tank. 

A.6.3 Transportation and tiandling 

For purposes of transportation, the tank shall be supported on suitable padding to prevent damage. The 
retaining or holding-down system shall consist of webbing straps of width at least 50 mm. Wires or 
chains shall not be used under any circumstances. Tanks shall be off-loaded in accordance with the 
requirements of SANS 1 0089-3. Tanks shall be off-loaded by crane or other suitable means; they shall 
not be rolled off the trailer. 

A.6.4 Storage 

Tanks in storage shall not be exposed to the sun for periods exceeding three months. 

A.6. 5 Responsibility 

The point at which the manufacturer's responsibility ends shall be as agreed upon with the purchaser 
(see annex B). 

A.7 Records 

A.7.1 For the purposes of quality control, records shall be kept by the manufacturer in respect of each 
tank manufactured and retained for five years. 

A.7. 2 The records shall contain the following: 

a) dates of manufacture of the various components of the tank and the date of completion of the tank; 

b) details of, and responsibility for, plate quality; 

c) details of pipes and fittings; 
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d) the tank reference number with relation to material certification; 

e) details of, and responsibility for, welding procedures; 

f) details of, and responsibility for, welder qualifications; 

g) responsibility for weld quality and repairs; 

h) date and details of, and responsibility for, leak testing; 

i) dates and details of, and responsibility for, preparation for the application of the corrosion protection 
system; 

j) responsibility for the quality of the corrosion protection system; 

k) dates and details of calibration charts; and 

I) dates and details of, and responsibility for, transportation. 
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Figure A.1 — Tank ends 
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Figure A.2(a) — Location of lifting lugs (horizontal tank) 
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Figure A.2(b) — Location of lifting lugs (vertical tank) 
Figure A.2 — Location of lifting lugs 
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Figure A.3 — Details of manliole (horizontal tanks) 
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Figure A.4(a) — Front view of manliole 
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Figure A.4(b) — Side view of manliole 
Figure A.4 — Details of manhole (vertical tanks) 
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Figure A.5(a) — Front view of lifting lug 
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Figure A.5(b) — Top view of lifting lug 
Figure A.5 — Details of a lifting lug 
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120 CTRS 



Drg.383g1 



Figure A.6(a) — Side view of lieavy-duty support saddle 

Dimensions in millimetres 



20 mm securing 
bolts 




95 X 6 stiffeners 



10 mm gussets 



*H Drg.383g 



Key 

CTRS centres 



Figure A.6(b) — Front view of lieavy-duty support saddle 
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Dimensions in millimetres 



150 X 10 X 2 000 
doubling plate 

76 pipe 

300 X 13 X 2 450 
doubling plate 

Drg.383h 



Figure A.6(c) — Light duty support saddle 



Drain end 
of tank 



B E 



« 



^5 



Plan 

(see table for dimensions) 



*S 



-SS 



Drg383w1 
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Figure A.6(d) — Top view of liglit duty support saddles 

Dimensions in millimetres 

M 25 anchor bolts 
welded to 12 mm plate 
^/^(see table) 
. ^^^IS chamfer 



75 - X creates fall 
to drain 

Cover 75 



I 



Section 
Figure A.6(e) — Side view of light duty support saddles 



Reinforcing layer B1 

Reinforcing layer B2 
(see table for 
reinforcement) Drg.383w 
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Table A.1 — Dimensions of support saddles 















Dimensions in millimetres 


1 


2 


3 


4 


5 


6 


7 


8 


Tank size 


A 


B 


C 


D 


E 


F 


X 


4,5 


1 000 


2 200 


460 


600 


1 667 


150 


10 


9,0 


2 140 


2 200 


460 


600 


1 667 


150 


15 


14,0 


3 200 


2 200 


460 


600 


1 667 


150 


25 


23,0 


3 200 


2 700 


460 


700 


2 314 


150 


25 


46,0 


3 780 


3 800 


660 


1 500 


2 200 


180 


30 


56,0 


5 050 


3 800 


660 


1 500 


2 200 


180 


40 


83,0 


7 500 


3 800 


660 


1 500 


2 200 


180 


60 


108,0 


3 750 


3 800 


660 


1 500 


2 200 


180 


30 



Table A.2 — Reinforcement and anchor bolts 



Dimensions in millimetres 



1 


2 


3 


4 


5 


6 


7 


8 


Reinforcement 


Anchor bolts 


Tank size 

m^ 


Layer 


Member 


Concrete 


Length 


Number of 
support 
saddles 


Anchor bolt length 


Plate size 


4,5-14,0 


B1 


R6 


500 


550 


5 


430 


250 X 100 


B2 


R6 


180 


2 100 


4 


23,0 


B1 


R6 


500 


650 


6 


82 


R6 


210 


2 600 


4 


46,0-108,0 


B1 


R8 


500 


1 350 


8 


610 


380 X 100 


B2 


R8 


225 


3 600 


6 


NOTE 1 

a) Concrete should be mixed in the following proportions (by volume): 
one part cement : two parts sand and four parts 22 mm quarry stone. 

b) The water : cement ratio should not exceed 0,58 %, corresponding to 23,8 L of water to each pocket of 
cement (50 kg). 

NOTE 2 Maximum soil pressures are affected by foundations with tanks filled to capacity as follows: 

Tanks of volume (m^) Soil pressures (kg/m^) 
85 9 550 
23 8 000 
14 7 250 
9 5 330 



Figure A.6 — Support saddles 
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U holding down bracket's 
and bolts equidistantly 
spaced 




Drg383i 



Figure A.7(a) — Holding down brackets and bolts for 
tanks of diameter < 2 400 mm diameter 



Brackets 




A 



Anchor 



Drg.383j1 

Figure A.7(b) — Typical bracket and anchor 
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6 holding down brackets 
and bolts equidistantly 
spaced 




Drg.383j 



Figure A.7(c) — Holding down brackets and bolts for 
tanks of diameter > 2 400 mm and < 3 000 mm 

Figure A.7 — Holding down brackets and bolts for tanks 
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Dimensions in millimetres 
^0 25 rung 



T 

-)-610 
1 



60 



700 



Ladder and cage 



2 125 



r 

900 



1 825 



i) Drg.383k 



Figure A.8(a) — Cat ladder for tanks of height < 13 m 
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Manhole 



First step 




Top ionding 



600 mm 



Last step 




Drg.383l 



Figure A.8(b) — Spiral staircase for tanks of lieiglit > 13 m 
Figure A.8 — Cat ladder and spiral staircase for tanks 
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Dimensions in 
^ Angle 


millimetres 






i 

1 1 
1 




176 


Mild steel flat 




Kick plate 


00 






: 




: 




r 


" "^70 X 70 X 6" 


s 


1 


angle 


Drg.383n1 






" ^ 






600 






^ _A 




III II 






To suit tank dia 




Drg.383n 



Figure A.9(a) — Walkway 

Dimensions in millimetres 



50 X 50 X 6 
angle 




50 X 50 X 6 
angle 



50 X 6 
flat bar 



Org383ni 



Figure A.9(b) — l-landrail or stanchion 
Figure A.9 — Platform details 
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Dimensions in millimetres 
Bridge 3 810 Bridge 3 810 Bridge 3 810 




Drg.3B3v1 



Expanded metal treads 

and platform with angle 

iron handrails and framework 



Drg383v2 



Tread heights 
230 mm max 



Ground level 




20 200 



3 lUl 




Brackets 
for platform 

Drg383» 



Figure A.10 — Ladder and platform 
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Annex B 

(informative) 

Notes to purchasers 

B.1 Tlie following requirements shall be specified in tender invitations and in each order or contract: 

a) the major tank dimensions, tolerances and design parameters (see A.2.2.1 ); 

b) whethertheendsof tanks of diameter not exceeding 2 400 mm are to be flat or dished (seeA.3.2.2); 

c) the position of the manhole (see A.3.5.8); 

d) the material to be used for the full-face gasket (see A. 3. 5. 9); 

e) whether external or internal reinforcements (or both) are required (see A.3.10.5); 

f) all apertures required (see A.3.10.6); and 

g) whether a calibration chart and a calibrated dipstick are required (see A.3.15). 

B.2 The following requirements shall be as agreed upon between the manufacturer and the 
purchaser: 

a) the knuckle radius and the length of the straight flange, if other than as specified (see A.3.2.3); 

b) when relevant, that the centre line of the manhole shall be normal to the longitudinal axis of the tank 
barrel (see A.3.4); 

c) the position of the manhole (see A.3.5.8); 

d) the type of manhole-lid connection (see A. 3. 5. 10); 

e) the dimensions of the striker plate (see A. 3. 10. 10); and 

f) where the manufacturer's responsibility ends (see A.6.5). 

B.3 The following requirements should be agreed upon between the manufacturer and the client: 
a) whether the topcoat shall incorporate a surface tissue (see A.3.14). 
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Annex C 

(informative) 

Quality verification of above-ground storage 
tanks for petroleum products 

Wlien a purcliaser requires ongoing verification of tlie quality of above-ground storage tanl<s for 
petroleum products, it is suggested tliat, instead of concentrating solely on evaluation of the final 
product, healsodirect his attention to the manufacturer's quality system. In this connection it should be 
noted that SANS 9001 covers the provision of an integrated quality system. 
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